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Hypothyroidism: 


Definition 


Clinical syndrome resulting from inadequate tissue 
exposure to thyroid hormones, typically insidious in 
onset and characterised by mental and physical 


lethargy. 


Hypothyroidism: Classification 


Primary hypothyroidism (> 90%) 
This group accounts for the majority of patients with 
hypothyroidism 


Secondary hypothyroidism (Pituitary) 
Most of these are due to pituitary tumours and the 
treatment of these tumours 


Tertiary hypothyroidism (hypothalamic) 
Uncommon causes of hypothyroidism 


Resistance to thyroid hormones (Rare) 
These patients have defects in the thyroid hormone 
receptors and present with a variety of clinical 
manifestations. 


Primary Hypothyroidism: Aetiology (things 


* Thyroiditis: Autoimmune, post-infectious, IgG4-mediated (Riedel's 
thyroiditis) 

* Post-surgery (yes) 

° Post-radioactive iodine therapy (if given in high doses) 


* lodine deficiency or excess 
* |nfiltrative diseases: Sarcoidosis, iron overload 
* Infections: Tuberculosis, mycoplasma 


* Drugs: Carbimazole, lithium, amiodarone, tyrosine kinase 
inhibitors, interferon-alfa, thalidomide, monoclonal antibodies, 
sodium valproate, immune checkpoint inhibitors, drugs for 
resistant tuberculosis 

* Genetic disorders: Pendred's syndrome, others 


Secondary & Tertiary Hypothyroidism: 
Aetiology 


Hypopituitarism: Pituitary tumours, pituitary surgery, pituitary 
radiotherapy, pituitary apoplexy, OSh@ehan’s Syndromelyes) , 
pituitary infection, pituitary trauma, congenital abnormalities of 
the pituitary, lymphocytic hypophysitis, infections and 
infiltrations 

* Hypothalamic dysfunction: post-trauma, tumour infiltration 

* Drugs: Dopamine, somatostatin receptor ligands, 
glucocorticosteroids, retinoid X receptor selective ligands 

* Resistance to thyroid-stimulating hormone (TSH) or 
thyrotropin-releasing 

hormone. 

* Defects in TSH biosynthesis and release: Mutations in genes 

encoding for TRH receptor, TSH or pituitary transcription 
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Hypothyroidism: Symptoms 


* Weakness = Deafness 

* Dry skin * Menorrhagia 

* Lethargy * Coarse hair 

" Slow speech " Alopecia 

" Puffy eyelids * Poor memory 

* Cold " Constipation (opposite of diarrhoea) 
intolerance * Weight gain 

* Macroglossia " Hoarseness 

" Facial oedema " Snoring 


ogressive, insidious, often 
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Hypothyroidism: Signs 
Thyroid: (right after treating hyperthyroidism) 


* Variable signs, depending on the aetiology 
* No goitre palpable in many cases 
* Scars of surgery, with absent lobes, if post thyroidectomy 


* Nodular goitre: Hashimoto's, lodide deficiency, congenital 
abnormality 


* Smooth, firm goitre: post 131 lodine for Graves’ disease 
* Retrosternal extension in some patients (less common than in 
patients with thyrotoxicosis) 


Sir William Withey 


Gull 
Identified the link between thyroid 
atrophy and hypothyroidism 


',.., became insensibly more and more languid, with 
general increase of bulk... Her face altering from 
oval to round, 

..the tongue broad and thick, voice guttural, and 
the pronunciation as if the tongue were too large for 
the mouth (cretinoid)... In the cretinoid condition in 
adults which | have seen, the thyroid was not 
enlarged. ... 


There had been a distinct change in the mental 
state. The mind, which had previously been active 
and inquisitive, assumed a gentle, placid 
indifference, corresponding to the muscular 


C IUE but the intellect was unimpaired... 
Gull W W. On a cretinoid state supervening in 77 life in women. Trans Clin Soc Lond. 
1873. 7180-185. 


Hypothyroidism: Signs (general exam) 


General: 


* Dry, cool, wrinkled skin 


* Brittle nails, coarse hair with patches of 
alopecia 


= Pale appearance 

* Thick tongue 

* Peri-orbital puffiness 

" Non-pitting peripheral myxoedema 
" Carotenaemia of palms 


Hypothyroidism: Facial appearance 
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Fig. 2 A patient before and after successful treatment of primary hypothyroidism. 


Hypothyroidism: Scalp alopecia and puffy 
orbits 


Hypothyroidism: Signs 


Cardiovascular: 


Hypothyroidism: Signs 


Neuromuscular: 


" Slowing of intellectual function 
" Generalised weakness 

* Slow, hoarse speech 
"Dementia in the elderly 

" Carpal tunnel syndrome 


Hypothyroidism: Signs 


Respiratory: 


" Obstructive sleep apnoea 


Hypothyroidism: Diagnostic tests (Same as 


1. Thyroid function tests: Serum TSH and Free T4 


2. Thyroid antibodies: Anti-thyroid peroxidase 
antibody 


Laboratory Assessment of Hypothyroidism 


Serum TSH 
and 
Free Thyroxine 
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Adapted from Ladenson PW. The Thyroid, 9 ed. Philadelphia, PA: Lippincott Williams & Wilkins; 
2005: 857-863 


Thyroid antibodies 


Anti-microsomal (anti-thyroid peroxidase= indicate 


Ancillary Laboratory tests 


U&E: Hyponatraemia (coz water retention dilutes 
blood) 


* Normocyt (due to hypothyroid 
(iron deficiency) 
e Microcytic (pernicious anaemia) 
* Macrocyti 
Muscle enzymes: Elevated creatine kinase *Yes, patient 


Treatment of Hypothyroidism 


* L-thyroxine (T4) is prescribed as the sodium salt in order 


to enhance its absorption, which occurs along the entire small 
intestine. 


* Intestinal absorption of oral T4 is about 80%, and is greater in the 
fasting than in the fed state. 


* Multiple factors interfere with the absorption of T4: food, caffeine, 
medications (iron & calcium supplements, proton pump inhibitors). 


* Some intestinal diseases interfere with T4 absorption: H. pylori 
infection, achlorhydria, coeliac disease. 


* Gradual conversion of T4 into T3 by de-iodinase enzymes. 


Treatment of Hypothyroidism 


"Commence at 50 - 100 mcg daily or 1.6 mcg/kg/day 

* Caution in older persons and persons with coronary artery 
disease 

" More rapid increase in doses in younger persons 

" Check TSH every 6 weeks; increase by 50 mcg daily, 
until TSH normalizes, and the patient feels well 


- Reinforce that therapy is LIFELONG 


Euthyrox^100 ug 


v " 
D | Tres 


Problems / Special Cases 


Addition of Liothyronine (T3 - Tertroxin®) 
* No added benefit in most studies 


= May be considered in thyroid resistance syndromes 
"= 100 mcg T4 ~ 20 mcg T3 


Monitoring in secondary hypothyroidism 


" Normal T4 (trough) and T3 levels - TSH cannot be used 
* Clinical well-being 


Pregnancy 


Special Cases: Subclinical Hypothyroidism 


Subclinical Overt 
Euthyroi Hypothyroidism 
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Adapted from Ayala A R, et al. Endocrinologist 1997; 
7: 44-50 


Sub-Clinical Primary Hypothyroidism and CHD 
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Subclinical Hypothyroidism: Recommendations for 
Theranv. 


Subclinical 
x Lisa d d 
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Adapted from Cooper DS. N Engl J Med 2001; 345(4): 
260-265 


Hypothyroid Emergency: Myxoedema Coma 


Myxoedema coma Is a State of severe hypothyroidism associated 


with decreased mental status, hypothermia, and other symptoms 


Myxoedema Coma 


Presentation: 

" Confusion with lethargy and obtundation, or in a comatose state 
" Occasionally presents with psychosis (“myxoedema madness") 
* Hypoventilation 

* Hypothermia, hypotension, hypoglycaemia. 

* Hyponatraemia (can cause seizures and status epilepticus) 

* Features of a precipitating condition may be present 


Management: 

* SUPPORTIVE - fluids, calories, re-warming 

* Ventilatory support 

* iv corticosteroids 

* Nasogastric thyroxine (T4), high dose; some centres also add 
liothyronine (T3) 


Non-Thyroidal Disease and Thyroid Function 


Tests 
Acute 
illnesS30rma| TSH 


Low-normal free Adaptive response to 


TA illness, 
Recovers as the illness 
Low free T3 resolves 


Exclusion of central hypothyroidism is needed in some 
patients 


Treatment is usually not required 


